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Peptide Synthesis and Purification
All peptides were synthesized using standard Fmoc solid phase peptide synthesis with HCTU activation on an ABI 433A automated peptide synthesizer. Resin bound peptide was cleaved and side-chain deprotected using trifluoroacetic acid/thioanisole/ethanedithiol/anisole (90:5:3:2) for two hours under inert gas. Crude peptides were precipitated with cold diethyl ether after separation of resin by filtration. Crude MAX1, MAX1-IR1, MAX1-IR2, and DMAX1 peptides were purified by RP-HPLC (Vydac C18 Column) at 40°C using an isocratic gradient from 0 -2 Purified peptide solutions were lyophilized, resulting in pure peptide powders that were utilized in all assays. Purity of each peptide was confirmed by analytical HPLC and positive mode electrospray ionization -mass spectrometry.
Oscillatory Shear Rheology
Rheological assessment was conducted on a Texas Instruments AR-G2 rheometer using a 25 mm stainless steel parallel geometry at a gap height of 0. 
Transmission Electron Microscopy
Micrographs of diluted hydrogel samples were obtained using a Hitachi H-7650 transmission electron microscopy at a voltage of 80 kV. Fibrils imaged by TEM were prepared as follows.
Samples were prepared the night before each TEM experiment was to occur. For each sample, 2 wt % peptide stock solutions in water were prepared. Gelation was initiated with an equal volume of buffer composed of 100 mM BTP and 300 mM NaCl at pH 7.4. The resulting 1 wt% gel was incubated at 37 o C overnight. After overnight incubation, an aliquot of gel was removed, diluted 40X with water and mixed thoroughly. 2 µL of the diluted gel was added to a 200 mesh carbon coated copper grid with excess liquid blotted away with filter paper. 5 µL of 10 nm dibenzylcyclooctyne-conjugated gold nanoparticles was added to the grid and allowed to bind for 5 minutes. Excess liquid was blotted away with filter paper and the grid was rinsed with a solution of 1 % TWEEN to remove non-specifically bound nanoparticles. The grid was rinsed with water then 5 µL 5 nm streptavidin-labeled gold nanoparticles were added to the grid for 5 S6 minutes. Again, excess solution was blotted away and the grids were rinsed with 1 % TWEEN followed by water. 1 % uranyl acetate solution was then added to the grid as a negative stain to enhance image contrast. Excess stain was blotted away and the grids were imaged immediately.
Fluorescence Spectroscopy
Fluorescence spectra of diluted hydrogels were obtained on a Photon Technologies 400
Fluorometer. 1 wt % hydrogels were prepared the night before each experiment was to occur as described above. For each sample, hydrogels were diluted to obtain 4 µM MAX1-EDANS for fluorescence analysis. The samples designed to mimic enantiomer self-sorting were prepared by mixing equal volumes of 4 µM MAX1-EDANS and 4 µM DMAX1-Dabcyl solutions that were diluted from 1 wt % MAX1-EDANS and DMAX1-Dabcyl hydrogels respectively. 1 wt % 1:1 MAX1-EDANS:DMAX1-Dabcyl hydrogels were diluted to 8 µM total peptide where the quenched fluorescence of 4 µM MAX1-EDANS was analyzed. 175 µL of the diluted gel was added to a quartz microcuvette with a path length of 3 mm and placed in the sample chamber at room temperature. EDANS fluorescence was monitored over 400 -600 nm with a λ max at 494 nm.
Small Angle Neutron Scattering (SANS)
Samples were prepared as described for the oscillatory rheology experiments described above, except in D 2 O. Hydrogel samples were prepared within the sample cell the night prior to the scattering experiment. After initiation of gelation, peptide solutions were introduced into the sample cell and incubated at 37ºC for 2 hours. Cells were then removed from the incubator and maintained at room temperature overnight. The experiments were performed at the NG-3 beamline at the NCNR at NIST in Gaithersburg, MD, with λ = 6 Å and sample-to-detector S7 distances of 1, 4, and 13 m. Established protocols for SANS data acquisition and analysis were followed.
Diffusing Wave Spectroscopy (DWS)
Samples for the DWS experiments were prepared in a similar fashion as described for the oscillatory rheology experiments. Here, however, 2 wt % and 1.5 wt % peptide stock solutions were prepared with a 2 % solution of 1 µm polystyrene microspheres. After initiation of gelation by an equal volume of aqueous buffer (100 mM BTP 300 mM NaCl at pH 7.4), 1 mL peptide/microsphere solution was introduced to plastic cuvettes with a pathlength of 4 mm and incubated at 37ºC for 2 hours. Cuvettes were removed from the incubator and maintained at room temperature overnight.
A multispeckle detection scheme based on the design of Scheffold et al. 
The normalized field correlation function is then found using the Siegert relation,
, where ߚ is an experimental parameter that accounts for the optical properties of our setup.
We numerically calculate the mean-squared displacement of the probe particles from its relation to the field autocorrelation function in plane-wave transmission geometry, given by
where L is the sample path length, l* is the photon mean-free scattering path of the sample, and 
The same 1 µm diameter spherical particles are suspended in water at a volume fraction of 1 % and used as a reference to find ܶ and ݈ * . For spheres freely diffusing in water, the Einstein equation gives the mean squared displacement as
where kT is the thermal energy, a is the particle radius and η is the medium viscosity. Equation
S2 is fit to the data using Equation S4 for the MSD with β and l* as the unknown parameters.
The mean free scattering path for 1 µm diameter spherical particles in water determined in this manner is ݈ * = 303 µm, in good agreement with theory 4 .
We use an approximate form of the Generalized Stokes-Einstein Relation (GSER) to relate the mean-squared displacement of the probe particles to the peptide hydrogel viscoelastic
Where ω = 1/τ and Γ(x) is the Gamma function. In this procedure, a power-law form of the MSD is assumed and ߙ(߬)is the logarithmic slope of the MSD evaluated at each lag time,
The storage and loss moduli follow as:
In order to bring the microrheological modulus in concert with that determined by mechanical rheology, we use an effective particle radius of a = 1 µm for the gels. This is necessary due to the slight particle aggregation that occurs during gelation, and treatments of this nature are often observed but heretofore unexplained 7, 8 .
The data shown in Fig 5 are the average of three independent samples. Unless otherwise noted, the error in fitted results is that from multiple samples, which is always greater than or equal to the error in the fit of an individual sample. Results are reproducible between peptide S10 batches and measurements taken of the course of weeks on the same sample show no signs of aging.
Solid Sate Nuclear Magnetic Resonance
1 wt % hydrogels of 1:1 MAX1-NMR1:DMAX1-NMR1 and 1:1 MAX1-NMR2: DMAX were prepared as described previously, here using 250 mM BTP 20 mM NaCl at pH 9 to initiate gelation. The ssNMR experiment require low salt concentrations, thus a higher pH buffer was necessary to trigger gelation. Under these buffering conditions at room temperature, the enhancement in mechanical rigidity for the racemic hydrogel is retained as assessed by oscillatory rheology as shown in Figure S21 . Gels were maintained at room temperature for 2 hours and then frozen in liquid nitrogen followed by lyophilization. The resulting freeze-dried hydrogel was packed into the MAS rotor and rehydrated prior to solid state NMR experiments.
Solid state NMR data were acquired on a Bruker Avance III spectrometer operating at 100.8 NMR data were processed with NMRpipe 9 ; contour levels in contour plots increases by successive factors of 1.3. PITHIRDS-CT data were acquired as previously described. [10] [11] Experimental data in Figure 8B are corrected for an 18% contribution from natural-abundance carbonyl 13C signals, which is assumed to be independent of the dipolar recoupling time. 
